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A B S T R A C T
Objective: This paper addresses the issue of interactivity on health consumer websites powered by health
organizations, by presenting the design of PARAFORUM, an interactive website in the ﬁeld of spinal cord
injury (SCI).
Methods: The design of PARAFORUM is based on different streams of research in online health
communication, web-based communities, open innovation communities and formative evaluation with
stakeholders.
Results: PARAFORUM implements a model of diversiﬁed interactivity based on individuals with SCI and
their families, health professionals, and researchers sharing their expertise in SCI. In addition to
traditional health professional/researcher-to-consumer and peer-to-peer interactions, through PARAF-
ORUM consumers, health professionals and researchers can co-design ideas for the enhancement of
practice and research on SCI.
Conclusion: There is the need to reﬂect on the conceptualization and operationalization of interactivity
on consumer health websites. Interactions between different users can make these websites important
platforms for promoting self-management of chronic conditions, organizational innovation, and
participatory research.
Practice implications: Interactivity on consumer health websites is a main resource for health
communication. Health organizations are invited to build interactive websites, by considering,
however, that the exploitation of interactivity require users’ collaboration, processes and standards for
managing content, creating and translating knowledge, and conducting internet-based studies.
 2013 The Authors. Published by Elsevier Ireland Ltd. 
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Open access under CC BY-NC-ND license. 1. Introduction
Health organizations are increasingly present online through
websites that provide health information to consumers [1]. These
websites represent an effort by health organizations to respond to
the increasing number of consumers who look for health
information on the internet, by offering quality information [2].
In the area of spinal cord injury (SCI), key organizations have
promoted online endeavors that provide valuable information [3].       
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Open access underFor example, the International Spinal Cord Society launched
elearnSCI.org, which, although speciﬁcally targeted to health
professionals, can be accessed by consumers. The Canadian
Paraplegic Association Ontario in partnership with the Toronto
Rehabilitation Institute launched SpinalCordConnections.ca. As
part of the Victorian Spinal Cord Injury Program, SpinalHub.com.au
was launched by a partnership of several Australian organizations.
In the German landscape, the Manfred Sauer Foundation launched
Der-Querschnitt.de.
In producing these websites, health organizations invest
signiﬁcant resources to provide health information in the
traditional one-way (professional-to-consumer) model of com-
munication: health information is created by groups of experts in
the ﬁeld as a resource to educate the community [4].
These educational endeavors are important. They foster the
growth of health literacy that is at the core of self-management of
health conditions [5,6]. However, as shown in the past few years, CC BY-NC-ND license. 
Table 1
User activities on PARAFORUM.
 To propose topics for discussion (e.g., invite the community to talk
about speciﬁc topics).
 To ask questions (e.g., questions for clariﬁcation or additional
information on a certain topic).
 To provide expertise by:
- answering questions,
- authoring and uploading texts on speciﬁc topics.
 To comment (e.g., express agreement or disagreement with information
uploaded by other users).
 To rate (e.g., evaluate information uploaded by other users).
 To share through other social media (e.g., from a speciﬁc section of
PARAFORUM to Facebook) information published on PARAFORUM.
 To self-track aspects in relation to health and the environment that
matter to users, and to generate and share cross-sectional and
longitudinal reports.
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behavior has limitations [4,7]. Interactivity seems to be the
communication attribute with the greatest power to promote self-
management, as communicating effectively about health requires
active control by the user, two-way (reciprocal) communication
and synchronicity [8,9].
Several studies have investigated interactivity in self-man-
agement educational programs [10,11]. In addition, in artiﬁcial
intelligence, interactivity is a current topic of interest in
automated systems for health communication [12]. However,
less research on interactivity on consumer health websites is
available [8]. Overall, the dimensions of interactivity remain
unclear [8,13,14].
In light of this, the objective of this paper is to present the
conceptual design of PARAFORUM (www.paraforum.ch), a con-
sumer-oriented website in the ﬁeld of SCI developed by Swiss
Paraplegic Research on behalf of Swiss Paraplegic Foundation.
PARAFORUM will be launched in November 2013 and will
implement several dimensions of interactivity. This paper exam-
ines these dimensions and discusses the potential beneﬁts and
challenges of websites like PARAFORUM from the point of view of
consumers and organizations.
2. Methods
This paper presents the design of the website PARAFORUM in
the context of its conceptual roots. These roots have been
identiﬁed by analyzing, confronting, and merging different
streams of research in online communication [15,16] with a
speciﬁc focus on health [13,14], web-based communities [17–19]
with a speciﬁc focus on the production of health knowledge [20–
23], open innovation communities [24–26], and through forma-
tive research with peer counselors, health professionals, and
board members who work for the Swiss Paraplegic Group
(www.paraplegie.ch).
3. Results
3.1. Toward a typology of interactivity
PARAFORUM is a website that enables interaction with and
among main stakeholders in the ﬁeld of SCI, namely, individuals
with SCI, their families, health professionals, and researchers active
in the ﬁeld of SCI. PARAFORUM supports information and
interaction in four languages (German, Italian, French, and
English). In designing PARAFORUM, the main emphasis was on
operationalizing the roles of the users and the directions of their
interactions. More speciﬁcally, PARAFORUM aims to capture and
share among the members of its community three different types
of expertise:
 the expertise of individuals with SCI and their families who have
years of experience in managing SCI;
 the expertise of various health professionals who are active in the
ﬁeld of SCI (including doctors, nurses, physiotherapists, occupa-
tional and vocational therapists, psychologists and counselors);
 the expertise of researchers who are active in the ﬁeld of SCI.
PARAFORUM provides interactions in ﬁve main directions:
 from health professionals to individuals with SCI and their
families (the professional-to-consumer interaction, when the lay
community requests information from professionals);
 from individuals with SCI and their families to individuals with
SCI and their families (the peer-to-peer interaction, when
information and advice are shared among peers); from researchers to individuals with SCI and their families (the
form of communication known as research dissemination, when
research results are presented to the lay community).
 In addition to these three interaction directions, which are
‘traditional’ in the sense that they are often implemented on
basic interactive websites, PARAFORUM provides two additional
directions of interaction:
 from individuals with SCI and families to researchers and
 from individuals with SCI and their families to health profes-
sionals and to health organizations.
These last two dimensions aim to promote the growth of a
collaborative online community where the expertise of individuals
with SCI and their families is identiﬁed and translated to enhance
new ideas for research and organizations’ practice. Through
interactions regarding speciﬁc problems and challenges, users
can co-design solutions.
By exploiting communication in the Web 2.0 system, PARAF-
ORUM implements a model in which users can interact through
speciﬁc main activities presented in Table 1 and in six online
scenarios presented in Table 2.
3.2. PARAFORUM sections
Referring to the idea of the Roman ‘forum’ as an emblematic
place for interactivity and exchange, PARAFORUM has seven main
interactive sections, broadly subdivided under three main themes:
information on SCI, dealing with challenges and SCI and society
(Fig. 1).
3.2.1. Dissemination of information on SCI
Two sections of PARAFORUM aim to disseminate information in
relation to SCI: the Library and the Research Corner.
In the Library users can access material developed by different
experts on SCI as a health condition and on its impact at the level
the body functions, activities and participation.
The Research Corner is the section of PARAFORUM dedicated to
disseminate research ﬁndings on SCI. In the Research of the week
the PARAFORUM team identiﬁes and presents an article every
week in the format of a lay summary. In the Research with us users
are invited by the PARAFORUM team to participate in online
questionnaires, online polls, and research studies.
3.2.2. Dealing with challenges
Users of PARAFORUM can identify challenges in living with SCI
and co-create solutions through three main sections of the
website: My Ideas, the Forum and My Diary.
In My Ideas users can share and rate ideas on environmental and
design features, tools, and devices that aid individuals with SCI in
performing daily activities at home, at work and during leisure
Table 2
Online scenarios on PARAFORUM.
 Virtual Library: a collection of rich digital content (texts, imagines,
videos, and audio ﬁles).
 Collaborative Community: a virtual space where users can work together
on speciﬁc challenges.
 Forum: a virtual space where users can interact in a question-answer
format.
 Blog: a virtual space where users can be the authors of texts and publish
them online.
 Social Network: a virtual space where users can speak about topics of
interest within their groups of relationships.
 Self-tracking Tool: an online system for recording and sharing what
matters to users in speciﬁc domains.
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users themselves or by the PARAFORUM team.
The Forum is the section where users can interact in a question-
and-answer format about aspects related to health and in two
main areas targeted to aspects of primary relevance to individuals
with SCI and their families. The Forum is also characterized by the
presence of a Doctor Online who can answer speciﬁc questions
asked by users.
My Diary is an online diary where individuals with SCI can self-
track what matters to them in relation to their health, the activities
they perform, and the environment. Users can select and rate
aspects from a pool of items from the International Classiﬁcation of
Functioning, Disability and Health (ICF) [27]. Information logged in
My Diary can be used to generate cross-sectional and longitudinal
reports of the items self-tracked that show how they have
developed. These reports can be saved, printed and can be used for
discussion within networks of peers, families, and health profes-
sionals.
3.2.3. SCI and society
Two main sections of PARAFORUM speciﬁcally focus on the
sharing of stories and personal experiences, namely Life & Culture
and Get Connected.
Life & Culture is the blog of PARAFORUM. It operationalizes
interactivity from a humanities perspective and users are invited
to write articles in the context of SCI, disability, and society. TheyFig. 1. PARAFORUMpublish their own texts about literature, arts, traveling, and
personal stories, and they can comment on what other users
publish.
Get Connected is the social network of PARAFORUM, where
users – in a Facebook-like fashion – can build walls and create
interactions with other users. Get Connected has been designed for
PARAFORUM users to get to know other users.
4. Discussion and conclusion
4.1. Discussion
Impact studies on the value of the different types of
interactivity implemented by PARAFORUM will be conducted
after the website is launched. However, three main contexts for the
potential of PARAFORUM – and of similar web-based systems – for
consumers and health organizations can be identiﬁed.
First, PARAFORUM can be used as an educational resource to
support the growth of self-management skills in patients with new
SCI and as an instrument for continuation of care in individuals
with SCI who are back in the community. Several studies in online
health communication have shown that online educational
resources can increase knowledge and literacy through personal-
ized health information, in addition to providing social support
through interaction with other users [10,11,28–31].
Second, by focusing on open communities, PARAFORUM can be
used by health organizations to identify ideas from the community
for improving existing services tools, aids and devices and
inspiring the development of new ones. Open communities are
a resource for organizational innovation that, thus far, have only
recently started to be exploited in the health sector [32].
Third, PARAFORUM can be used as a platform for research at
different levels. Through content and thematic analyses of what
users publish, sections such as My Ideas and the Forum can be
analyzed to identify needs and gaps in the resources people have at
their disposal to self-manage SCI [33,34]. A section like the
Research Corner can be used to recruit participants for impact
studies on PARAFORUM and its different sections, as well as other
types of studies on relevant topics in SCI. Since PARAFORUM is
published in four languages and freely available on the internet, cover page.
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can engage with researchers, thus favoring the type of community-
based participatory research currently promoted as an ideal
framework for research [35–37].
However, for all this to take place, main challenges must be
addressed.
For PARAFORUM to be a valuable educational source, the
quality of the information has to be guaranteed through an
investment in managing and producing content. In addition to
guidelines for online health communication (especially in relation
to the quality and timeliness of the information provided) [2], the
main aspect that content managers of interactive consumer health
websites have to monitor is the intersection between content
provided by health professionals and content provided by
consumers. On the one hand, for the consumer community to
express their expertise, top–down approaches from health
professionals have to be limited. On the other hand, sharing
suboptimal advice among lay users has to be avoided or corrected
also through the input of health professionals.
For PARAFORUM to work as an open innovation community,
indicators of what ideas have the characteristics of a possible
innovation for an organization have to be developed, considering
all aspects of a knowledge translation circle, especially the local
context of the organization, the barriers to and aids for
implementing the innovation, the interventions needed to imple-
ment the innovation, and the monitoring and evaluation of the
innovation once implemented [38,39].
Finally, for PARAFORUM to work as a platform for research,
there is the need to create speciﬁc forms for informed consent for
participatory design as well as speciﬁc regulations for the
treatments of personal data and of the information published by
users on the website. In addition, since research online with open
communities is in its infancy, the design features of the studies
have to be carefully considered to ensure the validity of the
ﬁndings [40].
4.2. Conclusion
Interactivity in consumer health websites is a main resource for
health communication. This paper pointed to the need to reﬂect on
the conceptualization and operationalization of interactivity for its
potential to emerge. By using PARAFORUM as a case in point, this
paper showed that one way to operationalize interactivity is to
design websites that enable a diversiﬁed sharing of expertise
among consumers, health professionals and researchers. On the
one hand, these interaction directions can make these websites
important platforms for self-management, organizational innova-
tion, and research. On the other hand, implementing this type of
interactivity requires collaborative attitudes of users and clear
processes and standards for managing content, creating and
translating knowledge, and designing research.
4.3. Practice implications
This paper provides suggestions for designing consumer
health websites with a high level of interactivity. It illustrates
main directions for interactivity among users and, through the
example of the website PARAFORUM, shows how these direc-
tions can be implemented. Maintaining interactive websites is an
investment in resources. However, interactivity is a most
promising aspect to consider in order to exploit the full potential
of eHealth tools. Overall, this paper then is also an invitation to
health organizations to consider, in addition to traditional
information websites, focusing on designing, implementing,
and evaluating online collaborative efforts with consumers,
professionals, and researchers.Conﬂict of interest
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